Abstract: Accurate prediction of prestress transfer bond is a difficult task. A sound theoretical basis is lacking to complement the experimental evidence available in the literature. An analysis procedure treating cracked concrete as an anisotropic material is presented here. Using this approach, improved transfer length predictions can be made. An analytical solution for the formulated non-linear nonhomogeneous differential equation is not feasible. Hence a numerical solution obtained using a modified fourth order Runge-Kutta method as an initial value problem is successfully applied. The numerical results were found to be accurate and the solution technique efficient.
Introduction
Pretensioned prestressed concrete beams have been in use for more than 70 years. Early practice made use of 2 mm wire but recent trends are towards use of 13, 15 and 16 mm diameter strand in such pretensioned members. There are several problems associated with prediction of transmission of prestress by bond. Experimental results on bond as related to large strand sizes are limited. An extensive experimental programme is also expensive. The absence of a valid theory to complement experiments has stifled the search for rational solutions to the bond problem.
In this paper a detailed procedure is presented to predict bond development. In this approach the complications resulting from the complex material properties of cracked concrete are resolved.
Problem formulation

General
To make an analysis possible, it is necessary to make some simplifying assumptions. Steel is treated as a solid cylinder and concrete as a hollow cylinder with a radius equal to the lesser of the smaller concrete cover or one-half the distance to the closest adjacent reinforcing. The outer surface of the notional concrete cylinder is assumed to behave as a free surface. The physical dimensions are shown in Fig. 1 , where the radius of the steel cylinder is equal to ro, the radius of the unstressed steel. The concrete cylinder has as outer radius of C and an inner radius of r. which is the radius of the stressed steel because the concrete is cast when the tendon is in its stressed state. Due to Poisson's ratio, r is always less than r . At prestress transfer the steel shortens and swells so a pressure p develops at the interface. The basic principle was already understood and described by Hoyer and Friedrich [1], but in their analysis an unconfined situation has been adopted. The resulting equation does not agree very well with test results.
An isolated steel part from the sliced element is shown in Fig. 2 . The change of force in the steel is based on the assumption that a constant coefficient of friction can be assumed such that
Using thick cylinder theory as illustrated in 4Fig.l, expressions for stresses, strains and displacements can be developed by ensuring equilibrium and compatibility, and imposing boundary conditions and constitutive relationships that represent the material behaviour.
